Solid-liquid interfaces play a critical role in a range of energy capture and storage devices, but often lack high-resolution characterization with the liquids intact. For example, lithium metal batteries (LMBs) offer ten times the anode storage capacity of lithium-ion batteries, but are limited by capacity fade and safety hazards due to processes at the anode-electrolyte interface [1] . These processes, breakdown of electrolyte to form a "solid-electrolyte interphase" (SEI) layer and uneven deposition of lithium metal leading to dendrite growth, are highly interrelated [2, 3] . Understanding the formation and composition of SEI layers is therefore critical to controlling these processes, and will require new techniques to resolve the structural and chemical features of nanoscale SEIs at intact interfaces taken from devices.
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Scanning transmission electron microscopy (STEM) allows atomic scale characterization of structure and bonding [4] , but is traditionally limited to hard materials like solid-solid interfaces due to the volatility of liquids in the microscope vacuum. In biology, cryo-transmission electron microscopy (cryo-TEM) is an established technique for characterizing the native structure of specimens such as molecules or small cells snap frozen in thin aqueous films [5] , but it has seen limited applications in other fields due to sample size constraints. Recently, we have demonstrated cryo-focused ion beam (cryo-FIB) liftout for preparation of electron transparent cross-sections from bulk samples or devices with internal solid-liquid interfaces stabilized by rapid freezing [6] .
Here, we demonstrate the unique ability of cryo-FIB lift-out combined with analytical cryo-STEM to provide nanoscale structural and chemical information about intact solid-liquid interfaces from energy storage devices. To do this, we prepare cross-sections of anode-electrolyte and dendrite-electrolyte interfaces from cycled LMB coin cells by cryo-FIB lift-out (Fig. 1) . Using cryo-STEM dark-field imaging and electron energy loss spectroscopy (EELS) in combination with multivariate curve resolution we then directly observe structure and track local bonding states across these interfaces, revealing two distinct chemical bonding environments largely segregated in the SEI and electrolyte (Fig.  2) . This provides the first nanoscale compositional information about intact SEI layers in LMBs, showing how cryo-FIB lift-out and analytical cryo-STEM can lead to new insights into processes such as SEI and dendrite formation at solid-liquid interfaces in electrochemical energy storage devices [7] . 
